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Crrvi[y  perturbation theory has been applied cx(cnsivdy in determining the mmplcx pcmittivity  of lossy
dielectric materials at micmwavc  frcqucncics. III pradicc,  the accuracy of the mults obtained is limited
by lwo main frrctors. one frrcm ]clam to approximations made in applying the perturbation formulas.
‘1’ilc otllcr factor is associated with unccr[ainties  in cxpcI imcntal mcasurcmcI]ts  of resonant frequency and
qmlily factor of the empty urvity and of the cavity corltaining the samp]c. Judgmcn(s  abou( comiitions
urukr which cavity pcrlurhatim tlvmry yields acce.ptab]y ac.mratc results have. been based hugely  cm
qualitative reasoning and inl[lition  in most earlier wok.

II) the l)rcscr)t study wc assess the accuracy of cavity pcl Lurhation  theory quar)titalivc]y  with (hc aid of an
c.xact  theory in which Maxwc]l’s equations arc solvd analytically for’ a cylinchical  sample extending
along the crltirc  axis of a cylindrical cavity. ‘J’hc rrxu]ts arc discussed within the context of optimal
al)] )licatior) and inherent limitations of cavity pcrlu] bation lhc.ory. A ncw analytic ajquoach  that yields
sinq)lc pcrtubation  formulas with improve.d accuracy INKI grcrrtc.r  range of a~)plicability  is proposed. Such
fm mulas arc nccclcd for e x a m p l e  in (Icatil)g largm salnplcs  aI)d ccltain low loss m:i(cria]s. [ Work
suppm [c(I by NASA]. \


